The results of transport investigation of Pb1-xCrxΤe (x < 0.009) in temperature range 3.5-300 K are presented. The obtained electron concentration and electron mobility vs. temperature and Cr concentration data are interpreted and discussed within the model assuming that Cr in PbTe forms á donor state resonant with the conduction band.
will reflect itself in a reduction of the scattering rate due to Coulomb potentials of charged centers. In the present study PbTe samples, doped with Cr up to nCr≈ 1 x 1 0 2 0 c m -3 , obtained by the modified Bridgman method were investigated. The chemical compositions of the samples were determined by means of energy dispersive X-ray fluorescence analysis.
The conduction electron concentration n e and the electron mobility μe were measured in the temperature range 3.5-300 K. Figure 1 shows the temperature dependence of the electron concentration for three samples doped with Cr. Before measurements the samples were annealed in Pb vapour. The decrease in the electron concentration with temperature for the sample with x = 0.008 may be explained assuming that the Fermi energy is pinned to the Cr state, whose energy. level shifts downwards with temperature relative to the conduction band edge. Thus the knowledge of the Fermi level energy determines the Cr 2 + level energy at each temperature. In [3] and earlier papers the Fermi energy was calculated in the two-band approximation [6] and the position of the chromium level (i.e., the Fermi energy) for liquid He temperatures was found to be Ear 100 meV above the conduction band edge. This result is also found if the calculations are made with the help of the k • p model of Dimmock [7] with the set of band parameters determined by Hewes et al. [8] . The calculations based on parameters obtained from magnetooptical studies [9] lead to a different result -Ear 70 meV.
The curve for the sample with x = 0.00042 represents a different case. All chromium ions, at the lowest temperatures, are ionized to Cr 3 + state in that sample. After an initial slight increase in the electron concentration with temperature (which, like in the case of the sample with the lowest electron concentration, may be attributed to the presence of defect states in the forbidden gap [10] ) we observe a decrease in the electron concentration with teinperature. This effect is due to the increasing, with temperature, probability of redistribution of the electrons between band states and the states localized on Cr. The lowest curve -corresponding to the sample molar fraction x = 0.00028 of Cr as mentioned earlier exhibits similar behavior to that observed in PbTe [10] . Figure 2 shows the dependence of electron mobilities on electron concentration. As a reference, the results of the mobility calculation by Palmetshofer et al. [11] and the curve representing the best known mobility values after Ref. [6] are also plotted. Our three samples with electron concentration lower then the critical one (i.e., Ε Cr ≈ 1 . ) d i s p l a y m o b i l i t y v a l u e s t h a t a r e c l o s e t o t h e best values reported in the literature on PbTe. These samples were annealed in Pb or vacuum before measurements. The highest value of the mobility achieved at liquid He temperature in the present study was 2 x 10 6 cm2/(V s) for sample with n = 7 x 10 17 cm-3 . It may be noted that the mobility value exceeds the theoretical prediction. This is due to the simplification of the calculations which underestimate the final mobility (see Addendum in [11] ).
The electron mobility values for samples with electron concentrations corresponding to the mixed valence regime (n ≥ 1.3 x 10 19 cm-3 ) are presented for both as-grown (open squares) and annealed (full circles) samples. Similarly to the case of the samples with smaller content of chromium, the best mobility values for our annealed samples are close to the best values observed in various investigations of the PbTe doped with nonresonant donors. The annealing process substantially improves the electron mobility, whereas its effect on electron concentration is minimal (see the line connecting two points corresponding to as-grown and annealed sample in Fig. 2) . The fact that the electron concentration does not depend on annealing procedure supports additionally the thesis that the chromium impurity in PbTe forms a resonant donor state degenerated with the conduction band.
A question arises why the effect of the spatial correlation, so important in the case of HgSe:Fe, in the seemingly analogous system -PbTe:Cr -does not influence the mobility values at low temperatures. The most likely answer is connected with the dielectric constant of PbTe, which reaches very high values (1300 at 4 K [12] ). In such circumstances the scattering on charged centers, which usually dominates at low temperatures, is ineffective and the electron mobility is limited by other scattering mechanisms. Therefore, the spatial correlation, even if present, does not affect greatly the observed mobility values. On the other hand the lack of the resonant scattering, a powerful mobility suppressing mechanism, indicates that, despite the high value of dielectric constant, the Coulomb gap forms in one electron density of states. The Coulomb gap, i.e., a depletion of the DOS at the Fermi level strongly suppresses the resonant scattering [1] , which is otherwise clearly observed in PbTe doped with resonant impurities [2] . The formation of the Coulomb gap, in turn, is just another manifestation of the onset of Coulomb interaction-driven spatial correlation of impurity charges. Thus we take the absence of the resonant scattering in the samples studied here as an indirect indication of the existence of the spatially correlated system of charges localized on Cr ions in the mixed valence regime.
